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Abstract of JP 20031 16554 (A) 

PROBLEM TO BE SOLVED: To provide a method for discriminating bacteria, capable of discriminating 
their specific phylogeny at levels of their hyphae and mycorrhizae. SOLUTION: This method for 
discriminating bacteria comprises conducting isozyme analyses and nucleic acid analyses of one kind of 
bacteria and another kind of bacteria and comparing them so as to discriminate between both the kinds of 
the bacteria. 
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[ m^-m 2 ] iimmmK mmMc^wm,(^ r a p d 

(Randoni amplified polymorphic DNA) |f ffl't; j; 0 StSlIO 

mm.c^> D N A tc#Me^j^is*E?'j Sr l . iifna*aio 
izm-^^m^commcoy y j^mMz^\-^ y-^ x-th 

m\zimcD-}5m., 

[11*315] i&m^mi)\ m%mmm^xi^mw,mz- 
^x\t^mmmm^j:^mLm^^'rh d n abt^v^t 

^M(^mmiz-^^-thii^-^i}^cr>^^x'hhmimx---A 
mzimcoijm. 

^ t ^ ■& it«iBi- 5 IB ^ztm.(r)-^m . 

[ 11*31 7 ] If) IBfflfflW=5:JaSid?iJi7)^$f ^ , friBT 

u~ybm^'m<mm>z'mm'm^j:j'^y y ^mm-h^ 

5 xi±emi'zmm(Dmwwm., 
[it*3i8] mm^\ mmizm-tti)^m^^m&\^i. 
z t ^mmb^^m-^i-7mco^^^tLti>mizMm<7) 

[it*ii9] mm.fiK mmmzm-thf)^^-i:m^f\-t 
m^m 1 0 ] mmtiK mmmT^i.z t ^mmt^ 

^ ^ -7-<7)ffl^^^-6ii:t3 J; I. PCR>6^1S?iJ^i7)i2^ij#-^ 1 



[if*Jl 1 3 ] MatoM^z/vAetiaT* . tJiET 
u-r*iie?ij^(7)i2^ij#-f - 2 oi^^s-^- 1-45 

K^-tixt-rmhzimc^ijm. 

[ff*]S14] T-f y-tf'-f S14:7^::^:7T^'- 
■^r■ ( AC P ) , T)IA ^)y^7.yr9—^ ( AKP ) , 
x;^x5— 12" (EST) . y)V^ ^ ym-yt^^^Wm 
h'yyxm—'^ (GOT) . ^^v^i—^ (H 
K) . o-f v-yrsy/^T^r— ^' (LAP) . vydf 
mwmmm (mdh) . r^^-yr^y^ri-y-^ 
(AAP). rxy^°7df^yKr5y h^yx^x^-- tf 

(AAT) . r^-y-^{Aco) ^ r)va-)vmy\^n 

P*(ADH). ^r'(AMY), i/Trf^^— <:'(D 

I A). lr"(FM). :^'VU^'5y^M7K*g*(G 

DH). ^U-bUySB^«P*(G2D). ^/l^n^^^- 

— If(GK), j//Vn-X-6-Uyig®j7K«^«(G6 

PD). yjv^^^yi^y-^^—^iGR)^ 

*pH8.0(ME8). Uya'^P^pHT.OdWET), }<i' 

-J-^yvy^y—'^m^K)^ e—!i-^:z.'!i:y}V-ayfm, 
( 6 PGD ) , -^sXTi-sy^vzi-xA vyy—^ 

(PGI). ■7ir^X7ir-y)VziM.y—{£{FGM). J^—it^iy 
fe'(POD), >'^5^liS7K^^(SKD), y;kf 
h ( s o D H ) . b y ^- ij y^-f y y 

5— tr" (TP I ) . St^'-f h^yy^AiS^tPS (TZ 
O) *-^>^§lf;6-<i>afj?§a-Sii'-^r< tt>l«T*-S^ 

t ^|.M*31 1 ~ 1 3 JICOV^^*nJIlCfBtt 

[ft*ii 1 5 ] MSiJ Vfz 

Bfffir ^ y-+f"^ A^^tff&t^mKii-WSrft^ra <I t 
»m t -r -I. if*]! 1-14 rsov 1 tiEtti^* 

ft. 

[11*31 1 7 ] mmitmmmizm-jB mm^mm l 

tzm. lulBT'f y-tf ■< A3]^©fSt;^W^tff&=iT^ 0 ' 
^mi:^-Sif*]!l-'l 6mcO\^-tti:/}-imizimcr> 

[ii*:ii8] mm^t^^mm^K smm^&wx 

[0001] 
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[0002] 
[0003] 

<ifmizj:mi. m^<o±%^. m^c^mm. m^com 
m^j: b'cr>mmm^j:w^izm-:s^ ^gij-r i. tc-r r-r . mm 

mmMWYcrm^izt-yxii.. ^m\,zmL\-^t\-^^T^m'- 
[ 0 0 0 4 ] js^js. mm^^^^t^Ltzmm'Crm^^m 

±«ii«Ti± , mmm^^^fz±mm^'mmmMx-^ 

h j; 3 t . S 7t{SM# L^l.t--!. £?5*^^P*H 

(cMif-r ^ ^ h \i}L^<Timmsmmzm-3< jjm<^^x 
immx'h-ofz. Lti^^-ox. ±mmmmmmiiij'\- 
iz. mmcr)mscx/mf^(7:>m&'^^(o^m\t<7)misc^mm 

[00 0 6] ^r-f, *»f?Htt. 
[0007] 

iz. %m^ibi±. mm^tm'j. ^■itm'j. ^^^'^mm 
[0008] :^wM<^mm<^mttmi,i. m,^<^mmt 



[ 0 0 0 9 ] Sfc, 2|s^0Jt^M»c7)ii;?ij:^S£7)if ^ L 

PD (Random Amplified polymorphic DNA)|if$fC- J; DSt 

[0010] *%0ji7)aaioii3ij*-ffic^if t lv^ 
gEtt<5oa?i<7)RAPD mmziim^ih>fLt:M 

iB?|Jta-^SfEac7)a|i^oyyADNA(.^y^>f y u r-^ X 

[0011] t.fz. i^mmmm.(^mmim(nnt. lv^ 
[0012] ^fz. -^wm'm^<nwi'\-y5m<rymt. uv^ 

\>Z-^^\t^Wfi^Wm:^Wm\^-M^h D N ABf>V 
[0013] *%Hj£=offllcoM6SiJ^rSso»4 Lv^ 

sfrrs i t X'. ^>^'^'^\^m^<mm}z'i^mw£f^> 

F *«B!i^l.i^»Ba^J **^ffi-r S ^bi,Zi.^'^i-£0^b 

^mmb^h. 

h ^mm \zWi-^h ^ n y u -t- ^ a > i o fi^^r 
[0015] st^c, i^wm-mm.<nmw&<ryt'^i tv^ 
-th^b^mb-th. 

[0016] 4 *^HJcoap,£7)ijsij:^Sioif t Lv^ 

wwh^b^mmb-th. 

[ 0 0 1 7 ] 4f^. ifWmW^ff:>mW&(^mt. Lv^ 

b^m^b^h. 

[0018] 43t, ifmmmm.<^WA)5m(n^t. lv^ 
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1 coi^m^n 1-23 5 x'^^ti^hMmnm^^^comh 
[00 2 0] tfz, ^^m(rjmmcommj]m<^n^ li^ 

ra-yjijilS^iJ^tfOlES^iJ*^ 2 i?)J!gS#^ 1-45 -c* 

[002 1 ] ttz. :^^mc^mmc^mmiTmmft 

(ACP). r;l^;?5fU:7:rX7r^'— fe" (AK 
p) . xxt-^-- (EST) , ^Vt-^ sygt-^^1^ 
^i^ffi^7>'XT5•^— t:' (GOT) . ^^V^-^—- tf 

(HK) . ■O^iyyrS.J^-r^'^'—'kf (LAP) . U 

:/^M*«P* (MDH) . T^-yr^J^y^^ 
— ^f(AAP), rxvN"9=¥>^r5y b7>'x:7j;7— 

-tf (AAT) , rn — i^'-- tr'(ACO). T/I^rj— ;Pii7j< 
*P*(ADH). 9— tr'(AMY). >^T4^^— € 

(DiA), 7^^-- fe'(FM). 5 y^ii**^ 

(GDH). ^'U^r';yltIM7K3RP*(G2D). ^';krj^ 
fe'(GK). ^'••/1^3-X-6-U>'KK*«P«(G 
6PD), ^^)V'?^ityV-f9 9—^{GK)^ ^}y^ 
S«pH8.0(ME8). U>3'iSS*pH7.0(ME7). ^ 
■i-i^-^yi'y^9—^{M\<i-R) , 6 -zhXift^'VP^yiS 

lli7l<;«P* ( 6 p GD ) , TfsXiti^)\,u~x4 7- 

-lf(PGI), -^.X-^.y)VaJ^-^—^£{VGU) ^ 

j^^-_^f(POD), >'^5i§JI5J7k«»«(SKD). y/p 
f b -;i^ffibK«P«( s o D H ) . b ij >j— X ij i^K-f y 

;'t7— ti' (TP I ) . At^Th^y 'J'^AKftPfR (T 

zo) i}-t^^£hmt-ih,mR^tih<i^^£<ti:,mx'hh 
[ 0 0 2 2 ] ^fc, ^^m(omm<^mimmcoM^ lc^ 

10 0 2 3] tfz. :^wM<^mmcom^iW'mcoMt ut.-^ 

mm. ^yyynm. mm. mm^j-^^^^m 

[0024] tfz. :^mnco-mm^mmifmmft lv-^ 



[00 25] ttz. :^wMcomm(^mwA(^iit LV^ 

[0026] 

mmcommmmi ^^^mcommcomm-Jimizis^ ^ 
X. M^b^^mmiz':>\,-^ximiz\im^ti^j:^\ mm, 

=7-codmm. ^^^mm^b'^mf^zbi}<x'^h. m 

cotpx\ mmmb m^tt^ ijcot^hh. 
[0027] mmut. mmmm<^mb±m^<m^b 

mim.Lxii<'^m^j:mimi'¥-^x\^h b ^ . ^(Dm^cr, 

^iz. ff^^mmmbt'htkmMM^mf^zbiix-^ 
t]^mmm\i.. mw.mmw)Wcc^)mMc^)\^mznx 
Lxi^m\mi'^hhc^i\-^o . 9v^mwm\i. mm^ 
-KiojaHta^wis^j^fieL. ^ i^i,zm&(r,&m^<Dm 

^mmm^ b-commrn^^nb. jKKmmizmm-c^ h h 

cox$)6. mz^ Mmmmmz^^-r^m^mm^^cov 
ycDmikb^^dm.<k-/j"^. ataatt-cji, vAstaa^ 
I. i b ti^-n ^ . ^mmrnii . m^mm^zm^m 

u^mmmb Lxtk^^ti^imm^^mmxh 

{s\ m<t^zi^^<nmu%^. 
[0028] ^^mcomm(^mwmzi5\^x . imt 

^—crmmbmc'^—c'MmbcomtiK nm. mmx-h-o 
xi^m^i-r^zbt^x-^. bK)M-ir. mux'h'^'Xi.m 

iScoav ^ A -C^giJ-r S i b *^"T'§ I, Zivli. ^m-tl 

Xdlz. -/^A J^'h:mbmi'TTmbom7i.^^h^\,z 

ct "9. mm.<m.n^zii\^hmm.^'^mjmmAH^.^ 

[0029] ^mMc0^cr,m^\-^i±. TA V^A ^ 

<r)mMi<z-->\^xim-th. TA-/-^A j^mb\±. li^co 
r-f ynf-^ M.<DmMMMmi<zx^mm<7yMv^mmL 
X, '^,cr>^m^mw\-th:fjm^\'-^o . tfz. r^fy-r 
-(j^bit. ■it^'jizm^^^ ^ y^^^w^tm-coit^ 

[ 0 0 3 0 ] T-^ y-f-f i^stcov^T. Mi^mizmm-t 

^m!sbs>mm^cbLfzm-^. ioctv^3^*{±, \^ 
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[00 3 1 ] BM»«t^^^n^>JH#:^!ff^£7)SHi^ 
[ 0 0 3 2 ] T-^ yif AiSso^JilIt LTti. ( 1 )BM 

vn9's.m%)^\m.mM^. ( 3 ) 

( 4 ) #«^'>'^N°^'« (P3g) ( 5 ) "(fW 

[0033] mwm^<^^ms:m.<r>mm. 

^„ 7^^>>"-^-^Xa. 0— 25°C, ffSL<«i. 0—10 
"C. 8000— 15000gT-5— BO^^ralil'll^^Ji-ilt, ^l^fvtz}! 

[0034] fl{)ffi?t*t7)^>'VA°^S(P«)<7)t*JK^a!IS. 

UV^. B i u r e t^, Lowr y^. 
BCAffi. Bradf ord^^^j:i9^T^^a^^:*^T- 
[0035] ;S-ffl^yv>°^'©60ig'ffi^fe. 

m^m±. mn^. m^ytxyr?—^ ivxr. ac 
vbv^o. ) . rjy^^vy^xyr^—^'iaT. AK 

GOThv^do ) . ^^V^-r--^ (MT. 
HKiiVT^do ) . a>f $^>T5 /^7°f-^''— (lil.T. 

LAPi:v^-5, ) , vy^mmTimmm (liir, mdh 
iii^do ) . T^-yr ^ y^y°^r—<f{\^j.T. aa 

Ptv^3„ ). Tx^-^^^'ymTi yhyyxyx.y~ 
^ (lilT. AATi:l^-p, ) . T^-iP'—i^ii^XT.. A 

cofcv^o. >. r;t^rj-;HBi**P*a:)lT. ad Hi; 

5— ^fXOT, DlAb\,^o. ). lr'(J.:JlT. F 

Mtv^3, ). :?'/i^i^s.ymm^mmm{ar. GDub 
). i^v-izuymmAimmmmr. G2Di:\,^ 



-X - 6 - y y^ffiiTKilSiKmT. G 6 P D i: v ^ 

0.). -/iV^^^yiy^'^ ^—^illiy ^ GRtV^ 
•3. ). Uyn'SPlSpHS.OCJilT. ME8tV^-3« ). 
yyd"KB*pH7.oa:JlT. ME7i:V^5„ ), y^-T'J-^ 
yV^9 9~^i.\^lT. M^Rb\-^0. ). 6 -it:XTj^i?'' 
)Vaymm.ym^ (OT, 6PGDtv^ao ) , it^x 
^.'^)Vn~xAV:^y—^{VXf^ PGI^;V^-3„ ). ;^ 
Xii-^^'}V^M.-Sf—'\£{VXY. PGM.b\-^o. ). 

(OT. SKDt»,-^o, ). y;Hi>-7HK7K«P*(l^il 
SODHi:V^a„ ). h'J:t-xuyS-^y^7- 
■fe" (tiiT. TP I b\>^o. ) . :RtA"f-h^yu'>AK<t; 
mmi&Tf. Tzobv^d. mc^mm. mmmi<zm- 
hmm. mmbmw^zx'o^^fzu.^mMiizm-hm 
m^nm-th:fjmx-h^. 

[0036] -r*;b*>. i)^-fi^hV!k^m\t. h^m^cm 

m<r)m%imi',zi3 1 1 ^ a> p.- ^ s « . mmbm 

mzk '0^tfz^mic^miEcr)^^,^mmLfzi:,(^Xh 
WmbWAbo^l^mz^^^mh^^^XhYMz 

—y^^h zbtfix% hcoxtbh . 

[ 0 0 3 7 ] jf'-f ^7'yJ^(nm^ _ 

nm:m.m^zi',x9!m^i\.fzm'^<ry^a-Mmi. ±3* 

o:>Vk^mz^'yXf<.yY^-^-9-y\z^'oxmt^t-b^fi 

t&c^i&jS*^ -nV cd4"Q^4 X<mm / (BMilcKico 
4§.'SA^^:> 7 n y h ^ y±x<mm ) LT^f ^ a 

:Lb-fi^X% h„ 
[0038] 

mz^ mm^-mi.z':>\.^xmm-t^ . mk^mn. r^y 
[00 39] mm.izw^c7)UXMm&M.iii-ti,zhrz o , 

RFLP. PCR. Rmm^b'^m\>^6Zbii^X^ 
[0040] :^«^:PCRtifsM%*#i. ^bfj^-^mxh 

b^^m.\,z^Lhzb >,zx -ox. mhtihrnmc^^um-^ 

'ij^'K^rPCRiiKSjS^CODNA^S (OT. RAPDiiV-^Oo ) 

Mm ^ mMmi&tc*Ht S ^ i: j; -I. > s> HV ^ - y t J; 
Oim-thZbt^X^:^, 

[0041] Mi^mzlit. m^commcORA P D (Rando 
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m Amplified polymorphic DNA)||tfftc; J: OSt^OMsH^O 

1 0 0 4 2 ] Rmm^nmLxmrnn^iMMMm^^ih 

[ 0 0 4 3 ] t>^c. SS^:>s> b'i7)ig»iB^Jtc«^§« 
[ 0 0 4 4 ] § K . !»Me^^l§agi'?iJ 

[0045] ^iSTu-ysrfflv^ix{j\ m&nm.<ymw. 

cf — y t l^:S*f ^toa^so^tiS }icnr\A y' 'J ^'M -if — 

[ 0 0 4 6 ] :^wmmm.cmm-^miziiv^x 

mmLX//x\mmtmmmzk hmswm'kmx-t 

^ ; t i D . )m^<^%mma:ifh ^ t t^x^ h . 
[0047] mm^mmi^zx -i-sswat ii. a^fe, 



ii^^^oumxhi.. zcoj:o^^mmmwmzj:^x^ 
iibi5i5tMzmm-t^^tx\ mm. ^xhoHt-^^ij 

[oo4 8immcr>mm.i,zx-3X. ^t^izmm-r^ti^i 

^<r)d , mm<7:>om^^^?^<r)X\ ztikcDmi", fsf 
^0**1, j^m. Rwxii:kt^mzm-:^^mm^mx 

[0049] mmi)K m^mmcom^. ^tii^comm 

mi'(7)dm. mm. ^m^^^o. m^. 
m^m^mi-i.<^x. :itiibcom^. ^■B<^^m. m 

[00 50] MMis^. ^codMMcD*!-^, ^fil^comW. 
it. 'f-<r)omf-. "f-coo. m^. ^c7)-5S^2r 

^•ttcr>x. Zixi^cDmf: ^f-T)**. MM. AW 

xii±^ ^mizm^^ msmmxhi, , 
[00 5 1 ] mw.ii^. is.^mwA)iwi>. ^ti(^comw. 

mm. m//x\i±^ ^mizm-^^mm^mxh^ » 
[00 52] mmhK ^•^^mm(nm^. ^tihcrymm. 
it. ^^=Fm. ^^"f-tm. ^^=F^m^^-t 
h(r)x\ ^ifii^cnm^. fSfi^^riE, mm. mf/xa 

[00 53]^/::. v^^fi^m.. m-timwit. pis^* 

^^(nim.\zmjs.^fvf . mk-h~'(-/\^ti:hfix\-^h 
mmmwmzm'^< wmirn^^ ^ ^xm.mkLx\mx: 

[ 0 0 5 4 ] 47^^, wmYmmmzi.hm\-}f&t 
it. mut. n'mmt'^m<n'^>&m'ji^ti:)£izx.-h-H 
m^m-fh z b ii-x^ h , ^<mm{m-tmmzi: t-fj 

h<r)x. m?jf. miLfzmFf-<:r>^Wj^xm.Lx\^x . 
mmmmizm-^^ -^tzmm^ix^ ^£\^m-^x t , fr^r a 

[00 5 5] u'mmtmm'Lfz^mz-jv^xm 

mth.. i^^it (Autofluorescence) hit. ^tS<7)l) 

\.fzwm.(nm\-fjmh it. m^^cnmmmimmizmM 
L. %'th'mt<Dm^^mm^xmm(mm. ikmm^ 
m^th-^mxt^h. 

[00 56 ] 9.miizit. mwmm:>~u^ -i 

y7.^.izm.^. 'J >'KS»^fea:^lS7j< (Phosphate buff 
ered saline ; 0.12M NaCU 0.0027M KCl, lOmM U yM 

mmm.. pht.s, tJiTPBsiiv^ao ) -cv^yht, .i 
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[00 57] ^Jx{?. 1 ) UV : ^ 1V9~ EX 

330-380, 9x2^^-/9^ 5- DM400, )V'9 
— BA420 , 2) Vll^ : EX380-425, DM430, BA450, 
3) B2i[je : EX450-490, DM510, BA520^^"2rffiffl-r-& 

[0 0 58] '^'m.mtifhf\M . ^fyT;Hi»a~»(u 

V), e-»*i(V), W-1t±-^fe(B2)tC^fet-^<^ 

[00 59] ±fz. *%BJ!tcfcv^T(i, ±a5c?)T-f y-tf 
[0060] ll^iD^ttWii-WtcJ: •S;*-ffii:{±, «S«# 

[0061] mmMmrxi-r)^ lt i mL<nmt^m 

^tOi^T^feSi: LTii, Calcofluor white M2R, Anilin 
e blueSrWI.Cl^i^^'T'SI.. t<{i, Calcofluor 

white M2R, Aniline yAw^-^mfh^htfiX^h. 

[0062] Calcofluor white M2R, Aniline blueti, 
-eam/3-1, 4-glucan, /3-1. 3-glucantC#Se^tC^S-^ 
-fh. Calcofluor white M2R?§vS"C'Mil Li^cffi^^^Kffi 

(Mx.{f, EX330-380, DM400, BA420) X'W^-th)!^ 
m-^^'Tt\im'&^mA^^ . --H. AnlUne blue?t?« 

x'M\^fz-^^yy°}v-kmMmmkm\^xvmmf (ex 

380-425, DM430, BA450) X'^^-thh^ '^-^W^^MM. 
[ 0 0 6 3 ] i/c, fi^t^l^rJ'^yfcJi, #Sc7)^li^i 



^M'&^^WMLX^^^ o Fluorescein isothiocyanate 

(FiTc) t^^d^^mi:m&mmMmt?>]^i^i-yiz 

COmni'm^mM.T ( B2J1*B : EX450-490. DM510, B 

A520 ) x-mm-t^b. u^^yt-m-^Lfz^-^muc 

m-izbt^ht-t, ifoj;^^tt«&fijfflLT, mm 
co^^mE-^n^ ozb t . 

[0064] mtlt. V-^^yb LT, Con A, Concana 

valin A (from Canavalia ensiformis) ; WGA, wheat ge 
rm agglutinin (from Triticum vulgaris); LTA, lotus 
agglutinin (from Tetragonolobus purpureas) ; SBA, 

soy bean agglutinin (fromGlycine max) ; PNA, peanut 
agglutinin (from Arachis hypogaea) ^rffiffl'f^S i: 

ifx%: h o ^f\.shV9^y\i\:XY<7ymm,zmm^\>zm-^ 

<, "f"^ ^ % , ConAfi , me thy 1 - a -D-mannnopyranos 
ide, D-mannose^c7)M^t;i, WGAJi:, N-acetylneuramini 
c acid, N,N'-diacetylchitobiose^(?OlilItC, LTAJi, 
L-fucose^<7)|iiit3, SBAJi, N-acetyl-D-galactosamin 
e, D-galactose^<7)?g^fc, PNA{±, D-galactose, a-\ 
actose^i^«*iIt3^^imiS^t-^ o 
[00 65] Z.fLh(r^mm.'^mi.%m'kl'^'\its: o^b 

izi^-^x. umb'th^.^m'&-t hmf<z. hhu^ 

bt{:h. 
[0066] 

^mt. Tt^c^mmm^^zm'&Lxm^^tih iorji^r 

-Thzb t^^mX'h hZbiiMotXii^^VK 
[00 67] UMiJiJl 

^mm^zi5\^x\i. mm.bhx. ^mwmm'^^m^^ 

h LT, VAMaT'$)l>G. margarita MAFF520054tt^ 

m^^fz. muznwh^comco'^mmm^^w. 
mb Lx^mLfz. 

[0068] 
[*1] 
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m « 




MAFF 

Accession 
No. 






fiigasporaceae 










S/gaspors marg^rita * 


C 


520054 


O 


o 


Gigaspora margsrits 


K-1 


520052 


o 


o 


Qigaspora margartta 


Ni-A 




o 


o 


Gigaspora margartta 


IN VAN 




o 




Gigaspora margan'ta 






o 




Gigaspora rosea 


CI 


520062 


o 


o 


Scute II ospora cerradensis TK-1 


520056 




o 


Gl ana ceae 










Glomus clarim-\ i ke 


Mu-243 


520061 




o 


Sloms etuT}icatum 


Hl-1 


520053 




o 


Glomus Intraradices 








o 


Acaulosporaceas 




520060 






Acsulospors lormula 


F-1 




o 



1992^F[::^^m±feKla«[~^^aE^*^, ^(Ti^if^V hlS«Jil~J: y«f^JSflUfc7?K-7 h 'J- 
MAFF520054l!lE^EjjiJ LTft-?. 



[0069] VAffifSffiSa^cOfiM 

^^OX^-vb'^v M*rT45//M/m2s (30001uxJ^il±) 

-y b ncnm±^ SIR t , ig±4i<7)ii5i L fz'^mmmm 
[0070] Mmmm<^mm. 

■y7r— (lOiiiM Tris-HCU lOmM NaHCOg , lOmM MgClj 
6H2O. O.lmM EDTA-2Na , lOmM /3 - :?i)VAy°V:i^9 J 
—)V^ 0.1% Triton X-100. pHTtClifi. ■ffifflfflrtC4°CT' 

ffl':5'':>)ML/C„ G. iiiargai-itaO**-^, 75--100ffl 

^-yF*](.ClIIlRt. 4'>C. 11.700rptnT-20-5>ra5t'(:^^SIL 

[007 1 ] _^>r^^mm&^M^. 

0-Rad TaT--^>T-t-^^'y MI (Cat. No. 500-000 
2) &fflV^Ta!IStJt„ Tris-HCl (0.05M, pH8.5)^fflVT> 



(Bio-Rad, Cat. No. 500-0006 ) 200xe 12: i^jDb, J: < 

(BSA) ^:mm^y^-<^'Mt Lxj¥f&Lfzm»M^mz^ 

yj-<^wm&im&Lfz. 

[0072] mmcm_ 

Wim^mi. 5 -y'nr- ^ TyS-fe/KBio-Rad, No. 165-3 
302)SrfflV>fc„ tfz. ■im)mcr>y)\^tLr. 7.5%.-KU 
r y ;t'r S Ki^/KBio-RadP-r ^ -yVW. No. 161-J3 
11). i*l&>'>'>y:7T — t LTTris-Glycine J<-yyr — (.B 
io-Rad. No. 161-0734) Srffifflt/^^. tfz^ -^yy'JUTh 
^WMMW.ii., •'f>^T;WS-y:7r — (Bio-Rad native tf 
y T;W ^ >y 7 T — , No . 161-0738) 1 1 : 1(w/m) SOM-^TA 

<iFf^L/::S:. -?-tL-fixiO^i;Kc20jw I'To^'-aL 
tz. mM±. 4°C, 200V(7)^ffTT-\ :7"n^ y-zt- 

imm^^zmttz. 
[ 0 0 7 3] #«^> /N°:7M mm) 

25T.T^ y^jL^-hLfz. 
[0 0 74] (Dit-lt^^rX^r^— € (Acid phosphat 
ase ; ACP) 

0.15M PK-NaOHys'-y^r — (pH5.0) SOmltCFast blue 

RRJS50mg ^mmt. ■^jfiitciO^M^Srl^v^fc^ i^O 
mmz^ MMt LXa-i-yi~/l-*J ym ■ 2Na5r50mg?§ftl 

yji-im&Lfz. m&mj}m'^tzhmAcr>m&Mb 

iLfz, 
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[0 0 7 5] {ii)T/l-:^V7^XyTl}'—^ (Alkaline 

phcsphatase ; AKP) 
0.05M Tris-NaOH-HCly^'>y 7 r — (pH8.7) 50ml(C. 0.5M 

MgClg 300/fl. j;t/0.25M MnCls 600/jl^Sn^. Fas 
t blue RR MSOmg^mmtfz. ^MiO* ^jitC j; 0 1^* 

[0 0 7 6] (iii)XX7^5—ti' (Esterase ; EST) 
0.05M Tris-HCUN'>y:7r— (pHT.l) 50mUCFast blue R 

m.mi,zixa-i-y i-^mmn xm%0-i- 7i-)umM 

fz . m^mzM D i^flfz ^>ff LV i^feM50ml h 
[0077] (iv) s vK-^t^-r aPK b 7 >';^ 

TS":^ — ^ (Glutamate-oxaloacetatetrcinsaininase ; GO 
T) 

0.2M Tris-HCl^^-y 7r — {O.QAlWlK&^tS . pHS.O) 3 
0ml fc. l-Txn=y^ymmmg^ 2-yvy)V^)Vm 

JtfSimi . axm. 'i'ii e y h u vwi^mx . smi 

jDi., IM Tris}SJISrfflV^-CpH2r8.0tCiliISL/i„ <l«i^ 
5!i$tC, ilciJl<?5!l$TL7t^^7P?r25T;30^i-rBl?t}«L;t„ 20nil 

SOTris-HClyS'.y 7 r— (0.04%EDTA2r#tf ) tCFast blu 

[0078] (v) ^fua-x-e- 0 ymm,7i<.mmm ( giuc 

ose-6-Phosphate dehydrogenase ; G6PD ) 
0.2M Tris-HClyS'v 7r — <0.0«EDTA?r#tf. pHS.O) 5 
OmUC. 0.5% MgC\'MM ImU 0.67^ NADPj^iffi ImU 0.5 
Z MTT tetrazorium ImU t5j:t/1.25Z ^/H?— X-6- 

y >s?tMirai iMtr^Kmnvrz. mmm:mizo . 5% 

PMS (Phenazineraethosulphate) MM2.00/J.l^M^, ^ 

(vi)-^#y^-h— If (Hexokinase ; HK) 

[0 0 7 9] 0.2M Tris-HClA-.y ^r- (0.04ffiDTA^-^ 
tf. pHS.O) 50ml Glucose Q.5giMML. 
tlliZO.m MgChJ^M ImL 10% AlPMM Ink 0.67% NAD 
PmW. ImU 1% NADtg^t ImliMt. B:<mWLfZ-. ffi 
MMutii^/i^3-X-6-y yKffii7}c«P« 17unit, 0.5% 

MTT tetrazolium?W?ig ImU ±jJ;U''0.5% P^^MM 200m 

i^mtx. m&^'^-ofz. 

[0080] (viDcr-Y i^yrSy^T^^'—- fe' (Leuci 
ne aminopeptidase ; LAP) 

0.2M Tris-Malate^N'-y^r— (pH5.5) SOiiUC. 0.5%MgC 

12^§?S Smljo j;t'''L-Leucy l-yS -naph thy 1 amide 20nigSr 
M^fz, ct)^>*^t£i6Tris-Malate>S".y 7T— SmIfcFast b 

lack m 30mimM^-^x^\>^fzmm^ , mmmMiiz 



[0081 ] (viii) y yn'KfJyKfgPfR (Malate dehyd 
rogeneise ; MDH) 

0. 05M Tris-HCl'vy^T— (pHT.O) SOmUC, IM DL-y 

y^'mmm io.^&mmi-hV'yj^.mmizmmLf^z) sm 

1, 2.5%NAD?§|glml, HXV^Wm (Nitro Blue Tetrazo 

Hum) mmitiii^tL^'ixMtxB:<mnLf:i. m^m 
miz:icom'mzo.5^vmm2ooui^Mt, m-^^n-o 

fz. 

[ 0 0 8 2 ] jf •< ^^' ^A^OSW, 
yVcoiiim^mmLfz. y'ayh'7-:^-Th 

^BPEco^mmmi}^^ . «-^^> }^c7)Rmiar^mMz 

Ki=Qmcoik}^.^^^^^-^y vcDfp^tx'comm)ym 
mc^)t^^.t)^ hyuyhy-^ yt. xc^)^m) 
[ 0 0 8 3 ] A> Y<7im^immzx ^mmxmmL 
fz. ^^mm\t. '^^^kc^ytv^y^ h^-yi?x±t^ 
ULxmmLfz'w-m:^ st^f^es l fz . 

[ 0 0 8 4 ] T-^ VifW i:.ii-W^O!teS. 
G. margarita MAFF520054Ba^cOiSI|H|af|j[|ai?SS:MV^ 

(EST, ACP. AKP, MDH, G6PD, GOT, H 

K, LAP) \,zr)\-^xT^ v^M.-^m^mmLfz. Twy 
ifw M.^mt-^hni^ti.fz^4 '^yyM.^m 1 ts^-r. 

[0085] ACP].:Jli^h<50P«5^T-^VVs;y F 

(c^i,>6\ ^cDMf-WLxnm:'^ ^mmcDimmmm 

iz^J^^Ufz^. m^-^y-^yV^L-fy'^^tva^'yti. X'Oiy 

wxhiz t mmLfz. "^mmm^Tym—m^u^/i-x 
ayr^ ^/^A 2^%mzxhmmz\t. #-ia^*ffi±ffl 
Mz^\^Tr.'yvm^m^'^^^hX'. ss-fswti^-c^ 

[0086] WMmix_ 

mz. gE^noMtt-c, vAMi 

Gigaspora margarita MAFF520054^S:fflV^>t » t. 

-f , G. margarita MAFF520054i|*cOITSfKlS*i 1 V5.8SrD 

NAt?)jgMa?ij L , et«coie?ij 1 1 1 tc^i-^^i^isffi 

a5l.*»i: OJ&^Sr^t^o 02(4, Gigaspora MiOS.SS 

rDNAat>='I TS^UsgsOtSSffi^iJtcS'S- < :5]^^^^ttSrS^ 
■#"0 1224', mti, G. margarita^, rti:, G. rosea 

lit, io{±, lofla^^'o- 

y^, C.A.Kii:, ^ix^tiG,. margarita MAFF520054, 
G. margarita Ni-A, G. margarita MAFF520052&:^ 

[0087] mz^ G. margarita MAFF520054tt<7)yy 
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ScutellosporagT'MV^/i$^l?tKfXgE^lJ*3' 

-fv-^ffll^T, PCR^HMLt'^o a±(0ryA-7-X 

V— PCR^t^tVK G. margarita M 
AFF520054|*^^#MW=a•>'^'>' F ^^^tii-tS A V— fe 

[0088] 7°7-^ V— 639R60iSlti:T7-< V— fe •/ h 
M13/639Rto(,T>T. 

(1) Scutellospora CORfaiaMSrS'-^St^SrOrUPlir, 

tttlit. m^><7)iS*lS?'JSr^^L;^c<, Zcr>o1b. 500b 

■f-^yXy-'^A ~7—t:s^i^Lfz (639F/R, 714F/R, 621F 
/R, 641F/R, 581F/R, 1014F/R) , 621F/RT"{i. G.marg 
arita mFF5m5im^(^l±mmMmii%^tl^t^'o fz. 
mcoy^A V— fe -/ hit. G. margarita MAFF5200541* 

gar i ta#5^^<7) <I >I ^> tltzMntfi^^ 

[0 0 8 9] (2) ni£.(^^m.i,zh^^my°'yA-7-(o 

0*>. M13S^^fx7^ hr^-<V-i;(GACA)4T7-f-7 
— (i, G. margarita MAFF520054i^*>^>. U-^ffj^RPPD 

rgari tatcM t "C ffl V ^ <i> tiy^cga^i)^"*) ^ « Ztthc^^T^ 
G. margarita=§-^f^tO^^VAp^t>!:::T'tl=^>tl.:'t:ia 

(3) ^COB#;i(ST-t, M13 5 -"if-f 5 (GACA)4, I 
TSl. USA&X/ (1) -C-iSff-L/ilO«^OT^-f-7-{i:. G. 

raargaritay7At;#ft^Sie?iJtMje-rS i :^J^"fi)!ff 
§ix^ctOX-\ <l^x^>Sr2-:?-ro|i;2i^-^i5-ti:TPCR^tf-5 
?t» M13i:639R<?3ffi^?».-ir*3-1^^0B*tCC0P^^. 235 

bpcOG. margarita MAFF520054ffitC#S6^^yN'>- 
fi!cSix/c(H3)„ 

[0 0 9 0] ^|lfiM2 

-Ti: Lx. ^isicomm^z-^^^x^mm^^i^mMm^m 

[009 1 ] 5lM^Jl-Ci#<^>ti:^c235bpcO#Me^^JS*lE 
^^ijtlzLX. rn-y(230PBC)^iai+Lfc. 

[0092] Sfzlse^Jicti, M13/639Rt J; |>PCRMi3<5DDNA 
ffi^J ^ t . DDBJ/EMBL/GenBankT — 9 XiTFAS 



m^AT.miz^i^m.L {BExm^^i±) . ecl s'^'ja-^ 
jL^-^r^^yxx-f -y^) x-mmLxy°u-ytLti 

(114), 

[0093] G. margarita NAFF520054, G. margarita 
Ni-A, G. margarita NAFF520052. G. margarita INVAM 

Rt/G. margarita :^-^^—>Vmcr>mTti^^miiiLfzdM^ 
^.t tX. M13/639Rr7-^ V— fe-y bSrfflV^ytPCRi:2 
30Vmzi:^y'U~t'y^^'n^fz. tfz^ G. margarit 
a MAFF520054^f i;|B|— ^D-te^^y^yCG. margaritasp. 

CK. -fzyhy^v-mf-^M) cDm'?-dmiz-:i\^xh. pcr 

by°n~\Lyy^mmLfz^ ^cr>m^. G. margarita N 
AFF520054^S.f"-fe9^>-rJ>' (G. margarita sp. CK) 

m.Tcr)235bpcr>}^y Y\,ZJ\4 T'J r-T X Li^c (0 5 . 
6), ^^D. G. margarita NAFF520054{i:. -^yhylV 

m^^ (m <nwmthsmmmmwMm^^z^t.fi^m 
mx-m. v)°Q.mz-m'm-fmmMi.z^m^ti. ^com 
^ y h mwmz J; D mmm Lfzy^^yhv-xhuA 

yXhh. G . margarita NAFF520054 1 WS.M^\,Z-^± 
KhG. margaritaia^^filBI— ^PShLX 

m^mM\,zmX^ritz%,<n\iWM.±.G. margarita sp. C 
mtLX. G. margarita NAFF520054i:|2:giJLTM 

0. ^mcr>mm\m^(^hm^i)^ti:i:oi>z. &^mmm^z 

iS-ftjt-ftSr ^ "9 iE t Jt MAFF520054 cm<mmz-:>UX 

235bpiDM'y F^C230PBC{i^^-f TU ^-f XLtz^t *^ 

mmLfz. 

[0094] L?t*^oT. SiSTo-T'^fflV^ixff . 

G. margarita NAFF520054ltfc J;t^'sp. CKffi^^MWt- 

^m-r s ^ h iy^-^mxh ^.fzt z.?mmmMm.m^z 
mi,zm^h -thmm.^^^iizm'th ^ h t^x'% 
[00 9 5] mmm3 

mz. TA v^A j>,'9^^mj^mk'if^'k'^^j:omz. m 
mmmm-'mm^t^mmnzX'oxm^iLfzmz. mm 

[0096] mmamm, 

immmb lt. mmmibmmi>zmnzMm<^i>co^m 

v^fc. t-r. mm^K^^^^Lmtmmmizau-rA X 
Lfz^immmRmm^mmmi^jmmmw^irimL 

tz. 

[00 97 ] ±mvmmmmi'^:im-t^fz!!hiz. mm 
'^m^'pmmfim<^ihihmjiimzi5^->x , m-^k^ism 
Lfz . mms-f^izmx l^w LtzmmmMAziomi^m 
V. mm±m^z^ttihymmmmi'cr>m^. rvwr 
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[0098] si5i±«i ^jmm^ivfaymmmm'f-^m 

. Acaul osporaceaefc X t/G lomaceaeCO V '^'ftltHZ^M 
^tl. ^c7)li:fl{±200//mtJlTT'^'5^Co 
[0099] —mz^ Gigasporaceaelzm-t^MT-ii. G 
lomaceae^AcaulosporaceaecOflS^tCib^T:^;^ < . 

pora margarita MAFF520054. bfiGigaspora margarita 
MAFF520052. c{±Gigaspora margarita Ni-A. dttGlomus 
intraradices^ ef^Acaulospora longula MAFF520060Sr 

[0100] ^ff\?lX'1^^t LTV^^G. margarita MAF 
F520054S.t/|Bl«<73NAFF520052*3j;tJ«Ni-A<:7)|a^(7j^*^ 

te-pale yallowT* 0 , mMim^tVh 0 . ±§ S 

^fzmm&mmizmz±^ ^av ^ji^^^-^ tz m i a- 
[0101] :io:>X 'jts:i^mmwmzxhmmt. g. m 

argar i ta MAFF520054tt i: Bfl ^5 *>(^M^r ^ WMCOM * . 

[0102] ffl^i-ft^wm. 

mz. mmtmmmiz'^^-^xh. mmi^zm^^tz. i^m 
mmtLx. mmmitmmizmizim<^h<7)^m\'^ 

fz. 

[ 0 1 0 3 ] G. margarita&-^tJ>{t^e<J^Glomales@tO 
VASffiMi^SOia^ffifc it/Subtending hyphaeCO^ 

'^mzX'O. G. margarita MAFF520054^*tC#MS^^ffl 

(^ym'Hzinf^^m^j:mmit^6mwL(r)^mi>z'o\,^x t 

[0104] VAMM^Oia^^Mfc il/^'Subtending hypha 
o-y^ffifflt. :m3teM«M (OLYMPUS BX-FLA) ^rfflV^ 

xm^izm^ytcD^^^:mmLfz. ^mmmi. urn 

e {mmy BP330-385; ^4^X3^ -y^S^ 

DM400; 4 )V^ — , BA420) . IBUJa (BP400- 

410, DM455, BA455) St/'IGJl® (BP460-490. DM505, B 
A515IF) cohbX'Wi^Lfz, 

[ 0 1 0 5 ] HSfi, Gigaspora margarita MAFF520054 



S:, b{±U|iljB, cJilBl)©, d\±\mi&^^^. t 
fz, C(i, Sii, subtending hyphae^, 

^mcoMMX'h^G. margarita MAFF520054ffi60fla^M 

^LfziMS), Subtending hyphae®.t.'«"J}a^ 

aargarita2flfe, G. roseaSf^|nI^(50Scuttellospora c 
erradensisl,Zti\'-^Xi>Wib(^tlfz(M9). ia9{i, Giga 
sporaceae^0ia^c?)g^;^3^2r^-f"« EI9 4', a-d(CO 
V^T{±, Gigaspora roseaMAFF520062<J0jSj!a3t(a) , Ulj 
*H(b), IBJiljg(c), IGlj^(d) ^^-f-, e-fl>Z-^\,^X 
it, Gigaspora margarita MAFF520052<7)]®i3fc(e) , UM) 
&{i)^7jk'i'o g— hC'^V^Tti, Scutellospora cerrade 
nsisMAFF520056<?)3tjti3t(g) , UJie(h) Sr^-f", tfz. 
CitM'f-^^miii . Sfisubtendinghyphae^, WitfSSrF 

[0106] ^tlliZML-X . GlomaceaeSt/'Acaulospora 
ceaeXii. SaTI£S.tA"subtending hypliaetCg^STtJi 
imti^fzifi. fl&^F*3^tc{i:fg46^>ti.=5:*-'5fc(ia 1 
0)<, IMl Ofi:, Glomaceae St/'AcaulosporaceaecOfS^^ 
oa^^3t2r^-r» HI Oef, a-dtC-^V^-Cii, Glomus 

clarum-liice MAFF520061CO5S3S3t (a) , U|il^(b), IBM) 
*a(c), IG|lg(d)^^-r „ e - htCOl->T{S, Glomus int 
radicescO^}a^(e), UJ|f)j|a(f), IBljje(g), IGJljSCh) 
Sr^fo i- j tCOViTfi, Glomus etunicatumMAFF5200 
53cr>m^yt{i) . mm(i)^^-t. k- l tC-OV>T{i:, A 
caulospora longula MAFF520060<7)3Sjii3K(i) , UJij®(j) 
Sr^-r. t^c, CfiSa^l^imi!)?:, S{±subtending hyp 
haeSr, WiiM^MSr, ^ixm^-T^ 

[0107] i<?)$SS{S, 4-IlI«^t;tGloiialesB9iffi 

"^tfG i gasporaceae h G 1 omaceaeij j; f Acau 1 osporacea 
ei: * EgiJ-r-S^r^^rm^: LTfflfflT^ I. i i: 

Lfz. 

[0108] «iiiisiirn-7-T-j5scwhFiTas 

P ^ >- SOSa^-S&C/subtendi nghypiiaetCj^t" !> RJE 
ttT'fcS3&^, CW{i, G. margarita MAFF520054fc j: t/^-f 
CO^COGi gasporaceae COM'TM l,Z)(jLX t *^ -5 
fZ. *SM^H1 KC^-r. 01 Ki, G. margarita MAF 
F520054tOfla^ll&l>'subtending hyphaei,ZM~t 6 CW&U^ 
\ilGk<r)Km^^-tmX'$>h. lai 141, a{i, CWCOSJE 

(llliB) Sr^-t, subtending liyphae(.-a«i|S-^L, » 
•fecom^^||L:^^(^Ep), bti, ai:|HltffiSftc*3(t.i. 
aii3KT-^0l^*^-r» c{±, WGAtfOKJK ( I BHi 
j®) STT^-f". subtending iiyphae LTWG A^ifeo- 

MiziiKm-^-r. wmm%^^-t<7y^xh'ytz. 

\iZ , fffi<7)4acOFI TCi^-^P- ^ >- Gigasporaceae(7)J5a^ 
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mmmt>zMLXR!^'&^7jk^^j:t'"ofz. G. marga 

rita MAFF520054. -?-Oflfe(?D2^M. i5i.X/G. rosea MAF 
F520062t'0suntending hyphaeC^LT. CWi3 itfWGAti 

[0109] t.fz^ Ml 2{i, Gigaspora rosea MAFF52 
0062(7))ia^^MRt/subtending hyphaetcW^^ConA COR 
iE^^t-. Ell 2tt5, a{i. Con Ai7J|S^t#5fi^feS7t 
i^-t. Suntenging hyphaeCOMSgPtg-feS^ (^^Ep) 

Mi^/tX'COW^^Tjk'i'^ G. roseaCDsubtending hyphae 

tclSi6^>^xfc(lll 2). 

[0110]tfc. HI 3{iGloraaceae<7)fla^ffiSt>sub 
tending hyphae(;>ft-f--g. CWS.t/"FITCfe-^U- 7 ^^(TJRJE 
a -bfi. Glomus claruin-like MAFF520061T- 
i> o a (i . fia^ MSt/'subtendi ng hyphae (^^EP) tCM 

-ri,cwi7)KjcB^*-r<> bts. na^atc^ft-r-awGAoKjcs 

5&LTV^7^^(^EP) , c-d{i:. Glomus i ntraradi cesT'S) 
c{i, Sa^MSt^'subtending hyphae (^Ep) tCj^f 

fW(5^EP):0^'S-fecO®7t*5ltTVifc„ Glomaceae 3» 
CW{iSa-?Mi3 itASubtending hyphaetcMtTfe 
-^Lit(iai 3a. c)o tTt. WGAtS. G. clarum-like MA 

FF52ldOG\cr,m'?-m<,Zcr,7i.'^-^Lfzmi 3b)„ :g-aFlTC 
l^^^f-VCOsubtending hyphaeliZM-fhR^b^li. UiZ 

tLX^^tliMl 3d)„ 

[0111] ^mcoj^mxii. i^mtfzemcommMm 

rtCiD. fie^VAffiffifflG. margarita MAFF52005 

L^-L. cw^A(73fla^Mt*tf-.i.RjiEttti. mum<D 
mmizmi^^ii^ mcr>]y^j\^x'com^Mt'^^cr,m 

[ 0 1 1 2 ] ^LT. Zcr>J:o^j:mm^z'>^^cr,mmit^ 

mm^mm-ti> ztiziK). mmiiztmzm^^i-r^ 
[0113] Mi^mz. ±m(^)mk-it^m^mizx^m 



[0114] ffl^fk^e^iffSt; J: ^mm'€^j:tii. M 

mb^j:imm^m^zt-A^x-^. r-^ v-f-< j^j^m. m 
[0115] mmm4 

mz. mmjz. mi\ii^wmcom^tmT.mzm^zm±WM 
MbLx&^$tixv^:^vmmmc^mm^m^fz. -r^r 

[0116] 1997:^<5DSr[:^t;MS-?t bhiZG. mar 
garita sp. CK^;&«#A$^X;^^aflIl^^S**EjlIi^#?t 

mmiz}5\,^X. 20014^3^ tct»#:^SKL, ffill±« 

^mm-t^bbi^iz. mmmm. mmit^mnmtix 
x/mm^mi^zx'oG. margarita sp. cmcT^mmbmm 

[0117] BimT.m.:b^hm^ttz^ -i-t-y^-yy 

aki^mkim-mmmzmr^^Gizsspovmb^hfih 

M'f-tfim.mZtLfz im. 1114) . 014*, AfiGiga 

^^•f"o MU(^MZii\->.X . GifasporaceaetC^^SW^b 
ulbous suspensor {^t\iX'^^) ffitW) ^flh , ^COd 
■h mW<m\£,t)'' ^> 24{ii^Gl gaspora«fla^ y&iSffX S tl . 

^co3 *>iofla-?SPCRt ra— b'y^'tcffitTt, mkifi% 

h tlfz8m=f-!iZm LXli. 230PBC b^-^-^yJ ti) 235bpcr, 

y'iyvtm(^tifz (01 5) „ HI 5cr,±.mmmi,z^ 
(om.'f-x'it . m^-^y v imia § ti^xt^-^tz ( * ept-s^ 

HI 5(7)TS'*«lH{±, 2 3 0PBCSr 

m\^fz-^^yj\^ y u i^''^ -ir— 3 y<7)m^^^^. dn 

A*i^#<^>tLy2 83a^tC':3V^T. 2 3 OPBCt^N-fyiJ^W 
Xt--g> 2 3 5bp<7)y^> F(5^Ep)7&^'#^>ilyt, 

[0118] 

[|S2] 
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floras ±iaicfc y l i-=yAmumm^ 



NLG No. 



Gfgaspora ^ Gig3s0ora ^^91^ 









1 


Z4 


ND 


% 


208 


56 


3 


0 


6 


4 


0 


78 


5 


0 


12 


6 


0 


9 


7 


0 


10 




0 


3 


9 


0 


0 


10 


0 


61 








1 


0 


ND 


2 


0 


95 


3 


0 


145 


4 


0 


105 



[0119] liHicOfSlg^^W^t^fiWtc J; 0 . m\\M'% 
•th^Di fz. J; -5 T . IfriB^W^ffit J: 0 , 

[ 0 1 2 0 ] ioT. ^e*Kc±««tt««Wi:*lfc!R 

^ y - - y^i'-'-r S <! t t^-^mTh^ i i: 

< 1 1 0 >ajp±^# 
<i 2o>mm<Dmwmm 

<1 3 0>U2 0 0 1 PO 6 3 

< 1 6 0>2 
<2 1 0> 1 

< 2 1 1 >235 

<2 1 2>mm 

<2 1 3>Gigaspora margarita Ci^ 



[0121] 

[0122] ttz. :^mMcommMmmizi:tni^ r 

[0123] 



<4 0 0>1 

gagggtggcg gttcttttat gacaacaata acaaaaagac caagaaagat ttataactcc 60 

gaaagtggtt tctctcaaat aactaccgca atacttacat tctattceiat agtaaaagga 120 

gggcggagta taacgacttc tacttacaac atctccatca tcatctaacc atttatcgca 180 

tttttcgcag tagcgagtgt attgccaeigt tgtggggtca tcttggcatt aggta 235 



<2 1 0>2 
<2 1 1 >45 

< 2 1 2 >mk 

< 2 1 3 >Gigaspora margarita MAFF520054 
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<4 0 0>2 

ctaaccattt atcgcatttt tcgcagtagc 

[02] Gigaspora MC05. 8SrDNAS.t/ITSffi:^c7)jg^ 

[03 ] M13/639Rr^^ V-tC J: l)#ffi!a^WCRM 

[04] G. mrgarita MAFF520054^*$:a^S'Jt-S^C^»6 

[05 ] TXJ—rt . #M^.S*i;OPCRMI?Jt ^=0^^'^ 

[06 ] rn-7^*i:. ^«»Ei.*^OPCR*fti:W^>^ 

[07] ^m^mxmm^<rymfmwm:^^m^^^ 

[08] G. margarita MAFF520054<:Ofl&^<?Dg^:^3te 

[09 ] Gigasporaceae^#fflia^^OS^:^7t€:^-r 



gagtgtattg ccaag 45 

0T*S>So 

[010] Glomaceae ^{/Acaulosporaceae£?0flS^<50 
g^m3fe^^t-0'C*So 

[011] G. margarita MAFF520054£?^ia^li*3 it/s 
ubtending hyphae^;I>!f^f CW^VWGAcOKJE^S^f 0T-^ 

[012] Gigaspora rosea MAFF520062^ia^ll&t/" 
subtending hyphaetC^S^f^-^ Con AcOS!J£S::S^^0T'fc 

[013] GlomaceaeC^Ba^Mi^ it^subtending hyph 
ae t*tf S CWSOTlTCSfi-^l/ ^ ^ ycORjE^^^0T^ 

[014] VAaffia^#7vL/::S^bifiXK i OSK? 
^if^VAMfiSM^ ^o#®^^t-0T-* h . 
[015] r ^: . Si-fbSiXlx i7)±« J; 0 fiJIR^ 



[01] 



[08] 




Origin 



Front 




EST AKP G6PDH AAT S1K LAf* MDH 



[01 2] 



[04] 

1 r.flf^r.r.TGGffitSTTCT TTTATG/lCAACAATAACAAAAAGACCAAGAAAGATTTATAACTCC 
61 GAAAGTGGTrTCTCTCAAATAACTACCGCAATACTlACATTCTATtCAATAGTAAAAGGA 
121 GGGCGGAGTATAACGACTTCTACTTACAACATCTCCATCATCATCTAACCATTTATCGCA 
181 TTTrTrGCAr.r i^r.cr,ACTi;TATTCCCAAG TrbTGGG (iTrATCT|-gGCAn :AfiiL^ 
23«PHC ^Q— y 639Ry^'< ■''^*iTlilE5( 
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m5] 

1234 567 T234567 





[06] 




[010] 



[EI14] 





0 20 40 60 




20 fi» 
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(51) Int. CI. 7 

G 0 1 N 33/68 



F I 

C 1 2 N 15/00 



(##) 



ZNAA 



(72)^0H* mm mm 



F^— 2G045 AA28 AA35 BAll BAB BB16 
BB24 BB46 BB48 CB21 DA12 
DA13 DA20 DA36 FA16 FECI 
FB02 FB05 FB12 GC15 
4B024 AAll BAG? CAOl CA09 HA12 
4B063 QA18 QQ07 QQ21 QQ44 QR08 
QR32 QR42 QR55 QR62 QS25 
QS34 QXOl 



